COK)3 msETCKMX 

COUMAJMCTMHECWX 

PECnYBHUK 



(19) 



.16861 25_A1 




r«» E 21 B 29/10 _ 



rOCyAAPCTBEHHbll?! KOMMTET 

TO M306PETEHMWM M OTKPblTMflM 

npn ricHT cccp 



OnMCAHME M30BPETEHM51 

K ABTOPCKOMY CBI/lflETEJlbCTBy 



2- 



(21) 4687680/03 

(22) 05.05.89 
(46)23.10.91. E-wn. r± 39 

(71) Bccco»3HU« MayMHo-MCcneAoeaTeflbCKMH 
HHCTMTyT no icpenneHMio cxBaxcMM m 6ypoe«M 
pacTBOpaM 

(72) A.B. MaaMOB . 

(53) 622.245.4(088.8) 

(56) ABTOpCKOe CBMAeTeilbCTBO ClXCr 

Vk 961405. Kfl. E 21 B 29/00. 1978. 

ABTOpCKOe CBMAeTeJlbCTBO CCCP 

to 1591557. Kit. E 21 B 29/10. 1988. • 

(54) YCTPOPICTBO AM PEMOHTA OBCAA* 
HOPI KO/lOHHbl TPYB B CKBAXMHE 

(57) M366peTeHMe othocmtcb k He4>T«Ao6biBa- 
lotueft npoMuuweHHOCTM m npeAHa3HaieHO 
An» 6ypeHM« m axcnnyaTauMM aoabhmx. He4>- 
tphuxm ra30Bwx cxeaxiMH. Uenb - noBUiueHMe 
HaAOKHOcm ycTpoftcTaa b paooTe 3a cmct o6ec- 
ncMCHHB bosmoxchoctm B3anMOAe«CTBM« nna- 
CTupa c ynopHUM narpy6»toM Ha bccm umwe 
ycTSHOBKM nnacTupH. A«» 3ToroynopHU« nar- 
py6oK MMeer Annny Me Menee aamhu nnacni- 
p». natpy6oK coAepxcwt y3en 4>MxcauMH, eu- 



noiHeHHfaiH b bmab pacnonoxceHHoro B HMXC- 
H ert nonocTM itopnyca ceKTOpa c 3y6M*T0ft Ha- 
ceMKOft. ceiaopoB c 3y6saTOM Hacemco*. pac- 
nonoxceHrtux b npoAonbHOft iwockoctw Ha Ha- 
pyxtHOft noBCpxHOCTM nofloro lUTOxa Ha pac- 
ctojihm»x oamh ot Apyroro. paBMwx paOwcMy 
xoAy nopume* nonoro uiTOxa. w pacnonoxceH- 
hux na ynopHOM naTpy6xe cexTopoa c 3y6sa- 
to« HaceixoH. Oawh cexTOp c 3y6MaTO« HaceM- 
xow pacnonoxceH Ha BHyTpeHHe* nonepxHOCTM 

b BepxHeA sacTM ynopHoro naTpyOxa c bo3- 
moxchoctmo 4»ixcauMM hb cexTOpax nonoro 
unoxa npM paooseM xoab nocneAHero. Oc- 
xanbHbie cexTopu ynopHoro naxpy6xa pacno- 
noxceHU na HapyxtHoa noBepxHocni nocneA- 
Hero nooieAOBaTeJibHO b npoAonbHOft nnocxo- 
cth na paccTOBHH«x oa*»h ot Apyroro. P3BHUX 
paoofeMy xoa? nopuiMeft nonoro urroxa. c B03- 
MOxtHOCTbio noovepeAHOfl ♦MxcauwM Ha c*x- 
Tope xopnyca npw ocbbom nepeMemerfMM 
nocneAHero. npeAnaraeMoeycTDOHCTBO o6ec- 
neMMBaeT ycraHOBxy iwiacrwpji b npwaaoow- 

HOH 30H6 M B oCcaAHMX XOH0HM8X Manux 

THnopasMepos. 4 ha. 



M3o6peTeHne othocmtcb k He4»TeAo6«Ba- 
tomeA npoMMiuneHHOCTM. b m3Cthoctm k 6ype- 
hhk) m axcnnyaTauMM boabhux. h^tbhux m 
raaoBUX cxsaxcwH ana ycT3H0BKH mctbhuhmb- 
ckmx nnacTMpea b ckb3*mh3x C uenwo bocctb- 

HOB/ieHMB reOMCTMHHOCTH OOCaAHUX KOilOHH. 

m MOxteT 6uTb Mcno/ib30BaHO A"*pacnpeccoB- 
km nnacTupen b otkputom ctbohb cicBaxcMHM c 
uenbio M30wmMM oTAenbHux ysacTicoB ctbom 
npM 5opb6e c o6BanaMM. nornomeHM«MH. ano- 

MailbHUMH AaBIJCHMJIMH M T-A 



Uenbio M3o6peTeHM» BBnneTCii nOBUiue- 
hm6 HaAexcHOCTM paOoTU ycTDOHCTBa nyrcM 
o6ccncseHM» bo3moxcmocth B3anM0Ae«CTBMn 
nnacTupB cynopHUM narpy6KOM Ha BceM uwk- 
ne ycTBHOBRM nnacTfcipa. 

Ha ♦nr. 1 npeACTaanewo ycrpoHCTBO b 
TpaHcnopTMOM nonoxceHHM. o6mw« bma: Ha 
♦nr. 2 - to xce. nocne nepBoro xoAa ciwobux 
rMApaaiiMMecKMX uiuimhapob: hb 4>wr. 3 - to 
xce. nocne soaepaTa cmaobmx rMApaanHMecKHX 
UMnHHApoB a nepBOHaianbHoe no/«oxeHMe; Ha 
<knr. 4 - pa3pe3 A-A hb ♦"«■• 1 • 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
reliability of the device in operation by 
ensuring that the patch can engage the 
support sleeve over the entire patch 
placement cycle. For this purpose, the 
support sleeve has a length no less than 
the length of the patch. The sleeve 
contains a locking assembly, 



implemented as a toothed sector disposed 
in the lower cavity of the body, toothed 
sectors disposed in the longitudinal plane 
on the outer surface of a hollow rod with 
spacing between them equal to the 
working travel of the piston of the hollow 
rod, and toothed sectors disposed on the 
support sleeve. One toothed sector is 
disposed on the inner surface in the upper 
part of the support sleeve so that it can 
lock on to the sectors of the hollow rod 
during the working travel of the latter. 
The remaining sectors of the support 
sleeve are disposed successively on the 
outer surface of the latter in the 
longitudinal plane, spaced at a distance 
equal to the working travel of the piston 
of the hollow rod, so that they can 
successively lock onto the sector of the 
body during axial displacement of the 
latter. The proposed device makes 
possible placement of a patch in the 
critical zone and in small-bore casings. 4 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells for downhole placement of metal patches with the aim 
of restoring leaktightness of casings, and may be used for pressing patches in an open 
wellbore with the aim of isolating individual sections of the wellbore to control caving, lost 
circulation, pressure anomalies, etc. 
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The aim of the invention is to improve the reliability of operation of the device by 
ensuring that the patch can engage the support sleeve over the entire patch placement cycle. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the same, 
after the first stroke of the heavy-duty hydraulic cylinders; Fig. 3 shows the same, after return 
of the heavy-duty hydraulic cylinders to the initial position; Fig. 4 shows the A — A section in 
Fig. 1. 
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The device for downhole repair of a casing (Fig. 1) consists of a hollow body with 
heavy-duty hydraulic cylinders mounted successively therein, hollow rod 1, telescopically 
mounted in the cavity of the body and with pistons that are disposed in the hydraulic cylinders, 
patch 3, coring head CH, support sleeve 2 which is telescopically mounted in the lower 
portion of the cavity of the body and has toothed sectors, one of which (B) is disposed on the 
inner surface in the upper part of the support sleeve and the remaining ones are disposed 
successively in the longitudinal plane on the outer surface of the support sleeve, with spacing 
at distances equal to the working travel of the piston of the hollow rod. The length of the 
support sleeve must be no less than the length of the patch. 

The support sleeve has an assembly for locking it, implemented so that the support 
sleeve can alternately lock onto the body and the hollow rod, in the form of toothed sectors 4, 
disposed successively in the longitudinal plane on the outer surface of the hollow rod and 
spaced at distances / equal to the working travel of the piston of the hollow rod, for locking 
the support sleeve during the working stroke of the hollow rod, and toothed sector C, 
disposed in the lower part of the cavity of the body, to allow for successive engagement with 
the sectors of the support sleeve during axial displacement of the body. 

The body of the device is secured in the upper part to work string 5 for lowering the 
device into string 6. Sectors B and C are disposed in windows 7 of races 8, freely move in the 
windows, and are compressed by flat spring 9. 

The device operates as follows. 

The device is lowered, on work string 5 made up from tubing, to the location of the 
damage to casing 6. After lowering to the specified depth, excess pressure is created in the 
device by a surface pumping unit. The working fluid is delivered through string 5 and channels 
10 of the hollow rod to the pistons of the heavy-duty hydraulic cylinders. 

The pistons of the hydraulic coring head begin to move, expanding patch 3 within 
length /, equal to the travel of the pistons of the heavy-duty hydraulic cylinders (Fig. 2), where 
sectors B of the support sleeve engage sectors 4, after which the pressure is released and 
string 5 is lifted to height /, the travel of the pistons of 
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the heavy-duty hydraulic cylinders (Fig. 3). Then support sleeve 2 remains in position, since it 
is locked by sectors C. 

The device is ready to carry out the next work stroke with locking of the patch. The 
number of work strokes and accordingly the number of sectors 4, and also the number of 
sectors on the outer surface of support sleeve 2, are determined from the relationship 




where n is the number of work strokes; 
L is the length of the patch; 

/ is the travel of the pistons of the heavy-duty hydraulic cylinders. 
The device makes it possible to place a patch in the critical zone and in small-bore 
casings (140 mm, 146 mm). 
Claim 

A device for downhole repair of casing, including a work string, a hollow body rigidly 
connected thereto with hydraulic cylinders mounted successively on the body, a hollow rod 
telescopically mounted in the body with pistons disposed in the hydraulic cylinders of the 
body, a support sleeve telescopically mounted in the lower part of the cavity of the body 
together with its locking assembly, said locking assembly being implemented so that the 
support sleeve can be alternately locked onto the body and the hollow rod, a hydraulic coring 
head disposed under the body and rigidly connected with the hollow rod, a patch mounted 
between the coring head and the support sleeve, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by making it possible for the patch to 
engage the support sleeve over the entire patch placement cycle, the support sleeve has a 
length no less than the length of the patch, and the locking assembly of the sleeve is 
implemented as a toothed sector on the outer surface that is disposed in the lower part of the 
cavity of the body, toothed sectors disposed in the longitudinal plane on the outer surface of 
the hollow rod and spaced at distances equal to the working travel of the pistons of the hollow 
rod, and toothed sectors disposed on the support sleeve, one of the latter being disposed on 
the inner surface in the upper part of the support sleeve so that it can lock onto sectors of the 
hollow rod during the work stroke of the latter, and the remaining sectors of the support 
sleeve being disposed successively on the outer surface of the latter in the longitudinal plane, 
spaced at distances 
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equal to the working travel of the pistons of the hollow rod and able to successively 
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lock onto the sector of the body during axial displacement of the latter, 
[figure under columns 5 and 6] 

[see Russian original for figure] 
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CH (coring head) 



Fig. 1 
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[see Russian original for [see Russian original for [see Russian original for 
figure] figure] figure] 



A — A 



Fig. 2 Fig. 3 Fig. 4 
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